Characteristics of monooxygenase-mediated covalent binding of methoxychlor in human and rat liver microsomes.
The characteristics of the activation of methoxychlor by the hepatic microsomal monooxygenases and its covalent binding to microsomal proteins in human and untreated rat were compared. The Vmax of covalent binding is similar in both species, being 21 and 11 pmol/min/mg protein in human and rat, respectively. However, their Kmapp values show marked differences: 146 versus 5 microM for human and rat, respectively. These differences in Km values seem to reflect the affinities of the respective P-450s for methoxychlor in catalyzing the formation of the reactive intermediate (M*) and not the availability of acceptor binding sites. The observations that alternate substrates and inhibitors of P-450 monooxygenases inhibit covalent binding of methoxychlor to human liver microsomes, demonstrate that covalent binding is catalyzed by typical monooxygenases. Antioxidants/free radical scavengers, and sulfhydryl-containing compounds inhibit covalent binding in human liver microsomes, suggesting that the reactive intermediate is a free radical. A similar finding in phenobarbital (Pb)-treated rats (Bulger, Temple and Kupfer, Toxicol. Appl. Pharmacol. 68:367, 1983) indicates that the mechanism of covalent binding in the two species is similar. Of interest is the observation with human liver samples that, despite differences in age, sex, and, probably, in diet among individuals, their rates of covalent binding of methoxychlor were similar. By contrast, there is a much higher covalent binding in the mature male rat than in the mature female or immature male or female rat, suggesting that developmentally controlled male-specific P-450s contribute to covalent binding in the adult male.(ABSTRACT TRUNCATED AT 250 WORDS)